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(54) THIN FILM-FORMING METHOD 

(57) Abstract: 

PURPOSE: To remove water and impurities adhering to 
the surface of a substrate by heating the substrate 
before cleaning the substrate through plasma etching 
using a chlorine system gas. 

DESTITUTION: After a resist pattern is formed by the 
use of an exposure apparatus, a via hole 50 is formed in 
a layer insulation film 40 by RiE using a fluorine 
system gas. Subsequently, Si substrate 10 with the via 
hole 50 formed therein is heated in vacuum, after the 
removal of a resist by the application of the heat at 
about 400° C for about 60 minutes. Water and impurities 
are removed by this heat treatment This heat treatment 
may be performed in any of RIE chamber, CVD chamber 
or carrier chamber. When water and impurities are 
removed in this manner, it is possible to suppress the 
generation of chloride, etc., occurring at the time of 
performing the RIE and to stabilize the RIE to be 
performed thereafter. 
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J 

SUEfS^iagXgcDinil;. MrEafiSJn&ilia-f Sim 

&iaaia * * e. k s c t ztoWittzftwmm 

xvaaaxa*;* s cots z. t zimt-rzwrnrndL 
urn. 

ffigHflt#fcfflaxa©&t;:. *4tSHft'f'-?inB&K£ 

MMSB4] S«±©&J8£«ffi2-t*.k'3<i:-rSJ9r3 
©ffi«*i&*5R/f^*ffl^fc5 r 7XvXy5 1 >yt:«kD 

ttE*iMfcffl31lS©«fc. HafBSfcSTefttfXgB 

x v aaaxa zzz c«~r * c: t t -r * *r»« 
ism. 

to o o n 

[£f!±©*Jffl#»] *SS9Itt, fl&ftffi&fttt (cv 

0. tt&NBfl&fiZl^fr>«E8l=K?Sfe©T&«. 

[0 0 0 2] 

H£*©S8H ifi¥. ¥3J#£Btt. LSI*»6VLS 
S6 KttU L S I 'vfrtOlMUESflUSttTii 

o. cn£fc*ttfr>E9©w>^7?ie©aa?i©s 

£E©B®gfc. S^fl:&fcfettt>$JBE8tt1l&tf 



(2) 8BS¥6-3 4 9 7 9 1 

2 

^jBSH8©aaMbiwK-r*s»fi^s*snT^^. 

[0 0 0 3] J1©J:3jMHMISC»1,T. ttSOXrty 

assnrtis©*. a i *8fl:dft«©*&4JRtm 

£ffllrVfcCVDj£T?*-5. CfflCVDSli fitflHlKat 

i«-r5ia©«B5ftEtT©ao 

[0 0 0 4] *r. S i S«±KJ§*j£SnfeTift|g&R 

T. Tfttta«± Lfcft. RlflHBS 
■ lC?<<7ft*»*T*. CVDSCi^T^ 
7?LWJC©*A 1 *©«fie*«LTa«&». ^ 7 

[0005] <^-f7?LrttCA 1^©^JSS*« 

T*©IC5feftoT. ffi**«X*fflV5fc^7Xvx-y? 
>^lC«fcD. 9^7?UfEaiKSHLfcTa4ME&©fll 
INMfflSfri. :ft»t ?-f7?UB5BffcBlHU&TB 
*ME*CI**R©affiaftR*#W£3*rct>-&© 
20 T. C:©a«Rfl:R*»3s-ttrcC©**'yw77 r 9y 
*»J«-*t. Tg*SE«t^^7y7^i:©^®© 

[0 0 0 6] 

Hfc»*©^i8WK*fcWllbTa***Jl^&* 

±*AR«afc*^Tft»J!ca«tt«f»6rir. ^7 

6©fc*<t^J:?TTa*RE«i?<r7:/7ifi:©* 
MStft©iliDi:J:«B«ffin©i|*«a^i). 

tt8g«£l::«fcS A 1 &£}££$©&&*<£ &JSE 
»©ft«tt©fcTj^lSiS;iSft*£fcfcfc*. 
[0 0 0 7] *5WItt. C©«fc3fclBMLi*«* 

ft t fc*REWft&©¥9tt&a£aft-r * c: t s a w 

[0 008] 

[aa«ftft-r«fc«©¥R] ±Efi3&ja&#ife-rsfc 

»C. *9B9itt. &«±©&S£itf8;*-fr.fc5«i:-r*j3f 
a©<B**«[**^XS:fflV>fc^5XTX^^>yt«t 

b, ffia©R*l:ft&ftffi£ft&C£r>T&JR*tt&3 

■a-T&HR*»dET*^wRiftiaxats«-r<&SR» 
RjSFttfcfcHT. ffiftfl&axaatti:. SfifcMfcffl 
at *M*jaaxa£a t&imtt*. 
[00093 ±BiMAeft&-r&fc»c. 

50 Sfi±ffl&JS*«fflS-&±3if 5i9fS©ffi«fcia3SH& 
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3 

#x »fc^7X?i V ?>>f ict o ffi#{tsmt * 

ffi»ffiffl9X:&&. H«#X£#«&U Ff^(0@«lCfl: 

g£ S 6 icff-r -5 ^ t £4$fK 5. 
CO 0 1 0] ±!2IBJg£«»fct*fcai;:. *S89itt. 
Sfi±©<feJg*:i§«3-ti-<J: 5 tT53fS©««$ffl9fl« 

fs^ftjstaxigt. ®»*x£fti?&L,. mmammzfc 
*Hb4t!taxg©&i;:, Atm%w%*T&fii&tomm-r 

[0 0 11] ±!2Kg&£fS?irr£ifcJ&t;:. *9M!M:. 
Sfi±<D&K§i§8[3tf«k5 £-t5i?rS©£8£ig3&* 

ft^ftiiiaxsi:. is»^xs«j&i/. mmo&mzfc 

^fZttfc&mzkoT&mzmmTtT&mm&m&T 
5^JSKlt«Xigi:*#fSSK^fie*telc*^T. fit 

*^^x#ffi^i>T^7XTi![«tcBs-r^7XT«iax 

[0 0 1 2] 

[ambi ±e. m*m i ©#& tcin«, iassi&#x£ 

[0 0 13] ±13. »*JB2©^»C«tn«, 
X V»£ 7 9 Xtx y >if\Z J: QSttfcfflM4L9 

[0 0 14] ±12, 8l#B3©#ftfc.fcntt, 

jDS?ftffla&ff5©-e. flNMsafca&e??* 

[0 0 15] ±12. Sf*JB4©^ffilZ«fcntf. 8at«# 

-rsttfc. ^stt^x^»*sg^x^B§i*r^7X7iS[ 
mici®-r©-c. a*(bfflit»©y7Xvx-;g i >^£fT 

[0 0 1 6] 



(3) 1$B§¥6-34 9 7 9 1 

[0017] 01 mm 2 IC£-3<r>T#»9I©S& 1 £85 
«C««*8MMiSB0!)«a3ErSK:-3V»TK9!-r«. * 
r. HI (a) lC^-r«t5IC. SiSfilO©^ffilcT 
»*8SR2 0£Jgj8U £©TJft*&&l82 0±!CX/^y 
^ffiTA 1 B"&£3 0 0fcV>U8 0 0nm©KJPK:ltS! 
S*. A 1 £&K3 1 &mi$,?Z>. A 1 £&K3 

1 SF»£©E«^*->KiraiLTTJS&JBffiiK3 0 * 

•xy^ytn icto-cfcsns. ai (b) \z 

m?£5\Z. TJI&JIEII3 0©^lfo*nfcTiftf&liaBt 

2 0±IC&JP1 /xm©SK«aUR4 0S»j«-r5. £© 
JPWI6&SI4 Ott. ^7XTCVDj£lC«fctjTS i O2 
£«a^tTS i O2 KSJgJSU. SOG (Spin 
on Glass) £i&ftLTSOGJ&&fl£fi!cL. &5 

Htfy5XTCVD8sfcJ;oTS lOi 
TS i0 2 RSrJBjsK-ra. 
# [0 0 1 8] &IC. ■MIBMt4 0e!>±l:7*h'rX9 
*-fey h U BTfcSSfcffl^Tl^X Wt*->*iMl 
7-;/iS&£ffl;tfXS:ffl^fcR 1 Efci-aTH 1 
(c) IC^-T <fc 5 II. HlflJ*&&&4 0lc7w7?L5 0£ 
Jf^TS. <?^7?L5 0©Jgdc 

snfcs ig«i o§, &£+T4 0 0 "cross* 6 o# 

MinATSnfSSf 5. C©&ffiaiC±oT*#RlPFIiS^ 
tfHS^Sn*. dOSjftjBiaHR I ES. CVDSXIJJS 

aa©^rn-pffoTt>±v>. c©.t 3 
50 ©ss^ftftiiw-rsctj&ttr*. cro&icfrfrttSR 1 e 

Tttd©JRffl31**ffi«t>'Cff-3TVi5*». RS*Tff3 

>^X^©^fi&^XSH^«f'-rfTt)T ! b<t^. *&. 
C©t#Saffla©f^t>0ICA r^ffl^Ffll^X^HM* 
XKt*3B#XgHJiCtf>-efT -5 ^XvftSfclBbTfel^ 

[0 0 19] ^©S iSfil O^TcaiCBS^&l^i 

i 5 ICR I E^lCjt^JfiSI-r*. C©R I E£T&5iiJfS 

40 ?7XSrfflV^R I EIC.J: 9 >7V 7?l 5 OisSSlCgifflUfc 
TIBft«E«3 0 (A1^A» oniiWfc»l*ff5. 
il©tS4S**/fXiUTtt. BCls i:Ar<!:©&& 
/fX*fflH*. Sit. R I E£fr5 ££©&#«:. BC 
la iArt©^JEEikttl»l©S!l'&-Cfti!). SUEEtt^ 
ElOOmTorr, ^5XvflAtt0. 0 5W/cm 
» Sffi. Xy^^Kgf^lffltel 0t>I«1?*-5. & 

CCTBCli ©#Eli7 OmTo r rK±T, 
■P, Ar©»BEttl 0 OmTo r r«Ttfe-565H*iS 
SUVi. COi^ft^ftTTR I E&ffoCttf. -€-© 

50 «lCffaCVDttlCJ:5S«*«l£^ItllC-r-5fc»lca 



-697- 



5 

*KT*Klcfr 57y**0R I ESfrofcBStfR I 
U ^ft6o*«Wrt*7;U5^BttCVDtSK:*JrtA 

[0 0 2 0] ZO&olZ&mLTzS i 

fCBatUCVDBfcBAUfc. A*. Sig«£®i£ 
?%fa(Dn£Vtm$5X 1 0* 7 To r rHTOgETS 
S^fctfSSl^. ^LT, uOCVDlT, AlRft 
T&5DMAH (A 1 H (CH 3 ) 2 :Dimethy 
I - a 1 m i n i um-hy dr i de) (DflXt* * 
BfcfeKHfcTSBCVDteT'^ 7?L5 O^lCCO^Jg 
Bfr&BfcWKA 1 ZfcfcJzoTHl 

(d) iC^-Tct^lC, ^7?L5 0rtK^7^y5 
I**ri6-T5, C©<k#©CVDSfT3*fttt. 

0 0 s c cm, DMAHO^EtiO. 1 5To 
r r, A>TU>y»*5 OTTCfri. ft*. £©j£K£ 
ffoCVDS^S^CD^JE«2. OTorr.Sfil 
S2 l or-cafe^o 

[0 0 2 1] £©±3fcLTt^T©#>f 7JL5 OKA 
l**£±fcS**S"CA l»B©B«*fTT3&. *L 

[0 0 2 2] ^tc, V4 77y>f5 l±OBKtfffniftB 
R4 0±tCX/Vy^j£TA 1 £4 0 Oft^Ul 0 0 0 n 
m®BJ?lcttttattAlfrAB£»&U ±«LfcTB 

1(e) fc*f«fc5fc. J:B£BEB6 0*»*l/r, 
$BEBB£®4U&ff«B«S£-i-*. 

[0023] 7«a*«fflb&*w*»« 
[0024] s ixfii ortfecktfaffifctttt 

KB. y- htt»0«»Mt LT«ftltt#» 

Ban-ens. T»«wn2oo>iEWtttt«^tt3>^ 

hBB#»Ba*lTna. &JRES«2:«HRa:a)|ia(c 

ffl^fc/tu7^^^»j5jcanx^5. ±^&m 

ESI 6 0±lcS6lc»r&&lilH«a«4 0*±tfAIBE 

s t n i b t> l < «*n«±«H-r * n t *t* 

35rttK^TBMrr*. S I BB0BBKTBB 

SBftBBL £«>T»«BB±kx/^*B'CA]£ 
3 0 0 ftn L 8 0 0 nmOBJSICJtfflS-&. A 1 £ 
A 1 £*B*9r£®EB/t*- 
VlctorLTTBaJBEfifcJSJdST*. E«S/t*->0> 



(4) 1$K¥6-3 4 9 7 9 1 

meat* B#BH*m>TUyxh/**->£»j«Lfc 

£»#<0#X£fflnfcR I EfZ<£oTft2ft£. * 
lc, Tfl&BE&0£&anfcT«&&B±£BBl*t 

moBmBBB&BBT*. cnmwitmmit. ±ejb 

lBBBfcHBKLTBBatt*. BBBBBa 

E(cJ;oT, BB«liB«c , y^7?Lft»jEjE-r*. *tc, 
bvXhKm C©S i£«ft*»IC«afcKk3l;: 

r i EBKjta«a-rs. z<or i estb»*#x£ 

#V>fcR I Efc±D?-f 7ftB»fcBai/fcTB£BE 
B (Al^B ©BIMbBBtfrS. ;ro£#:S3§* 
#X<!:bTte, BC1 3 tAri©imSffl^5. 
R I E*fr5i*©*frtt, JtEBiBBfliH 

BlBBM&HBTft*. 

[0 0 2 5] *3§#XgffiS (5X 1 0 s To r 

r) *T4 0 O^O^SrS 0^W3nATjD^-r^ o Z<D 
BBSlCfcoTR I ESfro&BK:*i;tBfls4WPfl!>3F 
20 tttt**#Bft33tt*. uOSMI^R I CVD 
SXttBSB©^mTfToTfe«fcK fib, BfflBfr 

R^na#BanfcBflBBA:£ti[>fSBtt^J:Qft«UI 

&BB3 0 01C«±T**;iia*S£l,K ftfc, ^© 
OKA r^cD^ftfttfXXfc*^*;* 
BBafTfxS^^XTttBfcBbTfcHBoajftsJOB 

30 [0 0 2 6] CO«t5l;«iab&S 

tpxmmLcvDmzmxLfz. ft*s, sig«£8&i£ 

-rsK©Stffi!RBf4 5 x 1 0" 7 To r rHTOOBET* 
S21fc#«S*LK -ebT, ^roCVDST, A 1 Jgttt 
Tfc^DMAHO^Xt, *Bt*H»t-r«BCVD 
ttT#^7?lrtK©*Bffi*>Sa«ttl;:A 1 
SCfcfcioT, «y-r7?lrtK:^-f 7^yS»B-T 
^©t*OCVD*ff5ftfrtt, ±ISSl^ffi0ija: 

[0 0 2 7] ^©±5HUT-r^T0^7afcA l*t 
40 ^±Ka***TA lBB©B«ftfTt>fc. *LT, d 
©»«BB©*ffi*«aL&t^5A 1 <DWB\t£<fL 

[0 0 2 8] ^f-T7^if±fflR-KBW«BB± 
iCX/V^^ffiTA 1 ^4 0 OftV^t 1 0 0 0nm©KJ9 
KBBa*Al^Bft»*U ±BbfcTB4BEB 
S <h * <h I^BO^Sffl HT±B£HEB*» 
J^LT, ^BEBBBo^BflEKB^afi-rd. 

[0 0 2 9] ft*, S i SBAKt»BiC^B#BB2: 

50 BlftBffOB^&BUTftS. 
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[0 0 3 0] *BH0SB3ftttfllCff*¥*ftS 

TA 0 OnmORJSUCfcRS 

it,- A 1 A 1 ^*RSBfS© 

E«/^->fcjtoXLTTB&RE»**JST3. ESS 
/^-><D»i8tt. B3fcRR*ffl^Tl/^XF/l*-> 
SSWtU&SL **3R©*fX*ffl^fcR I ECioTtt 
£n*. TB£REB©»*;iftfcTJB»ftRJ: 

ffl^fcR I EK±oTRm«BRfc#*7n*#J*T 

#-r7?L®HWESftftS i 
^S4 3 "C4 0 0 , Ccoa^6 0^WliDATlni^r 

C©±5t*»W««*»*UT*<i:. RIE£fr 
o fcRKi i; **ft*»O^M«©5B4fc»tt'r ft C 1 

C©aiCfft)nftR I E*Sc^kUTfr5^fc 

[0 0 3 1] COS i*tE**SHCBBS&^J:5 

ICR I E^lcSSffiSTfto COR I E^rmm^Ts 
Zm^tzR I EiC<fc9 7>r7ftJ£&tCBfflL£Tl&JS 
ES (Al#6» 0«f*Wfc»aftff5. c©i*R* 
JRtfXtLTtt, BC1 3 tAri©B^Xftffl^ 
6. Sfc. R I ESfrSiSOftfttt. ±E£l*ttfl 
iHRT**. COm#fcfflS£fT?SSlC^Tt>, 

±e» 1 mm t r » £ . 

[0 0 3 2] ^IC, *ftt;:BB-f C<h£<> **#*#IB 
ft (5X 1 0' 5 To r r) *T4 0 Ot:o2&£6 0*>W 

in*Tin#!rr<£>* ^©JRfflatc^oTR 1 ESffofcR 

J»»8ftfr5JftflEI4 3 0 OTCEUTfc-SCijMKL 
fc*3, ^(7)t#ia2l3lCO«^OiCAr^(7)/F^tt^ 

[0 0 3 3] Z<D£5\zmmL1tS 
+ T«3iLCVDSK:«AL&. fcfc, S i SfifcJKS 
-f5(SO££#ffite5 x 10- r Tor r&TOflLJET* 
*Ci#S*LH. ^LT, COCVD^T, A1HC& 
T<&5DMAHO#X£> #*<h£M&<!:"r£&C VD 
ttT#-f 73ll*JlC©**ffi*6R*l»lCA 1 *«RS* 



(5) &§8¥6-3 4 9 7 9 1 

[0 0 3 4] COjz^lCLTT^TO^TftlCA 1 # 

o««RR©affie«aEu&t c^a i 

[0 0 3 5] jfct, ^-f 7^7y±BBa-KJHBJ8»R± 
CX/t^/^STA 1 £4 0 1 0 0 0 nmORJP 

KfcRStfA 1**RS»«U ±»L&TH&RE« 

[0 0 3 6]^, Si ^rtKtf&BlC¥*#RB& 

UTi»llft*jfi^»*$nTt»*j**C^t»Ttt±E© 

[0 0 3 7] *%no)R4%Kfltcffift¥9#S 

fcT»a»R«#J8U caTWSSRifcX/^i* 

TA 1 £&£3 0 Ofct^L 8 0 0 nmO!g||t:«ia$ 
* Al^l«t5. &\Z, Al££R«Jf£0 
E«/t^->fcHnXLTTBA«E»S«flE-rs. ER 

*JBJ5KLfc», JS**©*X£ffl^fcR I EtcioTift: 
^txfto &IZ, TH^MERO»dE*nfcT*»RR± 
tcRJPl /£m(0RmiBSR««j£-rftCOHmiBSR 
(4, ±E»l*R«iH«fcLT»«*n-5. atte. R 
IB»RR©±lC7*hvx^S-feyhU ®5fe&B£ffl 

Jfl^fcR I EtJ:oTJilBRRR«C^7?Lft»J«-r 

s. ^-/x h»m ^7?L©*jGS*nfcs i 

7^rT>^x#Hft+Ty^Xv&mtcBSTo 

jo &4s. c©^xvfflaj47;^>^x(Dftt)t)(c«so 

[0 0 3 8] ^X^lyf^SftftSIifi 

»a+"C4 0 ot:o^$6 o^p^jn^xin^Tftc 

*x«o^fitt*x»Ha*-rfroTt>«fc^i. co77 

ft, ^o±5lc*»<>T««SR4UT*<i, RIE 
*fTofcRfc4i;«*ft;4b*©^|iB*o*ftt>»IWT-& 
40 ZttfTZ, ZOatCfffottaR I E*«ft3£fl:LTff5 

[0039] cos ia«s*a(cBsaftVi«fc3 

ICR 1 Eg!;:K£«2t-f COR I Egtl^^/X 
ftffl^&R I Elc*0^-r7?LRaicBfflUfcTH4R 

Eiea (A1-&AR) ©fs»ft«ia*ff5. cotz&m 

5. *&, R I Efcfr5t€ro*ff=li, ±S^1^JS^ 
±E«l*tt«tH«T»ft. 

50 [0040] &\z, ^ftices-rct^<, 
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[0 0 4 1] &\Z, tMS^X^KM (5X1 0 s To r 

r) o o'C^^^e o^nm^xtam-t 5. d© 
t*}Rffla*ff3aatt3 o ot:a±t?*5^t#as 

(5, mK\Z4 0 Or©MR*fTfcoTfcJ:K 
[0 0 4 2] CO^XV^&^ffl31(C<fcoT^ 

[0043] j:©j:5icfflai/fcs 

^W^CVDSlCMACfc. SiS«£«i£ 
-r*«W>K2ttJBtt5x 1 0- 7 Tor r«T©&JET* 

T<&5DMAH©#X£, *^<h£M»<h*r5&CVD 
ftTtf-f 7?Lrtfc«)*KBf^63Wl»lrA 1 £*St£tf 

^uiic^^t, ^7?LrtJc^7^dfe»*-r 
c©t*ocvD*fr5ftfrtt, ±iami*ffl0J^ 

[0 0 4 4] JI©cfc5£l/rT^T©#-f 7?ll;:A 1 # 

[0 0 4 5] ^7:/?y±ffiS*IBW*ttB± 

!CX/ty^ftTA 1 =£4 0 OfctaL 1 0 0 0 nm« 

ic*aa*Ai^Kfi»*u ±ab&TJi*i«ai 

[0 0 4 6] £43, S I S«AftCRSM(c¥*#KB2: 

[0047] *xH©±e©£imqft>&£4 

ii, ^tt©«^t>0. 5um«©#>f7fl,©#>r7fi 



(6) &0W6-3 4 9 7 9 1 

10 

ta«o. 3QaTt^5#*icfi^«*«»e»n. cor 

[0 0 4 8] Sfc, *£*«-CSl,fcA lE«4ft£0>S 
[0 04 9] 

sct^^ £©fc», -fyx^y^y^mizm 

[0 0 5 0] *§89HcJ;fttf, *»3R/fXSffl^ 

[0 0 5 1] fiEoT, «a*6**^tt«)W»i:ftVifc 
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